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Exploratory Regression
A tool for modeling complex phenomena 

As you learned in “Finding a Meaningful 
Model: Six checks that will help you evaluate 
regression models,” finding a good regression 
model can be tricky, especially when you have 
a long list of potential explanatory variables 
supporting your analysis. In addition to the 
tips and tricks provided in that article, the Ex-
ploratory Regression tool, a new data mining 
tool, provides a powerful method for finding 
properly specified Ordinary Least Squares 
(OLS) models. The Exploratory Regression 
tool, scheduled for release with ArcGIS 10.1, 
can be downloaded now from the Model and 
Script Tool Gallery on the Esri Geoprocessing 
Resource Center.

Why would I use the Exploratory 
Regression tool?
The Exploratory Regression tool builds OLS 
models using all possible combinations for a 
given list of candidate explanatory variables 
and assesses which models, if any, pass the 
necessary OLS checks. By evaluating all pos-
sible combinations of variables, you greatly 
increase the chances that you will find the best 
model to solve your problem or answer your 
question. In addition, the Exploratory Regres-
sion tool creates summary reports comparing 
all passing models. If there are no passing 
models, it presents information that will help 
you figure out the problem areas.
 Please read and note the cautions for the 
use of this tool included with the Exploratory 
Regression tool documentation. Be aware that 
using methods such as stepwise regression 
(found in traditional statistical packages) or 
this Exploratory Regression tool is controver-
sial. The full implications of using exploratory 
regression methods are described in the tool 
documentation that comes with the tool.  

How do I use the reports  
generated by the Exploratory  
Regression tool?
One of the most important summary reports 
created by the Exploratory Regression tool is 
the Global Summary. For every model that the 
tool tries, it records the maximum Variance 
Inflation Factor (VIF) value, the explanatory 

variable significance and sign, the Jarque-Bera 
p-value, the spatial autocorrelation p-value, 
the Akaike’s Information Criterion (AICc), 
and the Adjusted R2 value. Each of these di-
agnostics is related to one of the six checks 
discussed in “Finding a Meaningful Model.” 
Together, they determine whether a model is 
properly specified. 
 The Global Summary calculates the per-
centage of all models that have passed each 
check. If none of your models pass the check 
for spatial autocorrelation, for example, you 
know that you are missing key explanatory 
variables. Likewise, if only 10 percent of your 
models pass the Jarque-Bera check, you know 
you are having some trouble finding a model 
with normally distributed residuals, and you 
might start thinking about transforming your 
variables or looking for outliers. 

Which variables are consistently  
important?
Information about variable significance is 
given as the percentage of all models tested 
for which each candidate explanatory variable 
was statistically significant. This will show 
you very quickly which variables are your best 
and worst predictors. This information is espe-
cially helpful when you have 25, 50, or even 
100 potential explanatory variables, and test-
ing all these variable combinations would take 
several hours. If a variable is statistically sig-
nificant only 1 percent of the time (especially 
if you have other variables getting at a similar 
aspect of your dependent variable), you may 
decide to eliminate it as a candidate explana-
tory variable. Removing even one variable can 
greatly reduce processing time. Variables with 
the highest percentages are your strongest 
predictors.

Which variables tell the  
same story? 
The Exploratory Regression tool also keeps 
track of all the models that have problems with 
explanatory variable redundancy (i.e., models 
that have VIF values over 7.5). The Summa-
ry of Multicollinearity helps you figure out 
which variables are consistently together in 

models with redundancy problems so you can 
consider eliminating some of them to reduce 
processing time. A review of the Summary of 
Multicollinearity and the Summary of Variable 
Significance will show you which variables are 
getting at different aspects of your dependent 
variable. 

How do I choose the best model?
Eventually, you may find you must choose be-
tween several properly specified OLS models. 
This is a very good situation. The Exploratory 
Regression tool creates a table that contains all 
the models that have passed your criteria for 
minimum Adjusted R2 and maximum VIF. 
 You can sort these models based on AICc 
values, or another of the useful diagnostics the 
Exploratory Regression tool records. Selecting 
the model with the lowest AICc value is a great 
way to choose your best model. Be sure you 
only select from the models that have passed 
all six checks described in “Finding a Mean-
ingful Model.”
 The table also contains the explanatory 
variables associated with each passing model. 
If you have several models with similar AICc 
values, you may want to evaluate the explana-
tory variables associated with each passing 
model to help you choose (note: differences 
in AICc values that are less than 3 are incon-
sequential). Does one of the models include 
variables that have more remediation implica-
tions? For instance, if you are modeling child-
hood obesity and one of the models showed 
that after-school sports programs were a strong 
factor for reducing obesity, you might select 
that model because it offers an avenue for im-
pacting childhood obesity through support of 
these types of programs. You should always 
consider existing literature and may justify 
selecting one model over another because it is 
better supported by theory and research.
 The Exploratory Regression tool can be an 
invaluable resource when trying to model com-
plex phenomena using regression analysis. It 
can make your job easier and help you make 
better decisions. For more information about 
downloading the Exploratory Regression tool, 
go to bit.ly/spatialstats.


